Passenger Locomotives for the Great Northern 

Pacific and Mountain Types Used in Hauling Twelve- 
Car Transcontinental Trains Over the Heaviest Grades 

The Great Northern has obtained very satisfactory service Devil's Lake to Williston, N. D., a distance of 239 miles, the 
from 25 Pacific and 15 Northern or Mountain type locomo- crews being changed 118 miles from Devil’s Lake; the third 
tives delivered to that road about a year ago by the Lima is from Williston to Havre, Mont., a distance of 309 miles, 



Locomotive Corporation, Lima, Ohio. The Pacific type loco¬ 
motives are used on the transcontinental trains between St. 
Paul, Minn., and Cut Bank. Mont., a distance of about 1,072 


miles. The first locomotive district is one of 408 miles, from 
St. Paul to Devil’s Lake, N. D., the crews being changed 
about 217 miles out of St. Paul. The next district is between 


the crews being changed at Glasgow, about half way. The 
fourth and last district on which the Pacific type locomotives 
are used is from Havre to Cut Bank, Mont., a distance of 


129 miles. This portion of the road is in the foot hills of 
the Rocky mountains and considerable stretches of one per 
cent grade are encountered throughout, part of the profile 




Pacific Type Locomotive for the Great Northern 
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being shown in one of the illustrations. The accompanying 
table gives more detailed information concerning these runs: 

Time Table for the Pacific Type Locomotives 

Dis- Sched- No. Max. Average 

tances. ule of grade, speed. 

Stations miles Stops cars per cent Time m. p. b. 

St. Paul to Devil’s Labe.. 408 S 11 to 12 .72 11 hrs. 25 min. 35.7 

Devil’s Lake to Williston.. 239 5 11 to 12 .72 6 hrs. 35 min. 34.3 

Williston to Havre. 309 5 11 to 12 ... S hrs. 50 min. 34.8 

Havre to Cut Bank. 129 None 11 to 12 1. 4 hrs. 10 min. 30. 


service has been entirely eliminated without a change being 
made in the time table, the Mountain type engines handling 
the trains at a speed of 17 to 20 m. p. h. on the 1.8 per cent 
grade. 

The Mountain type engines have also been placed in serv¬ 
ice over the Cascade mountains, where the grade is 2.2 per 
cent, as shown in the accompanying profile. It will be noted 
that this grade is somewhat broken for a distance of 32 miles 



The Mountain type locomotives haul these same trains 
from Cut Bank to Whitefish, Mont., a distance of 129 miles. 
This division runs through the Rocky mountains in the 
vicinity of Glacier Park, and one per cent westbound and 1.8 
per cent eastbound grades are encountered. Prior to putting 
on this type of engine in this service it was necessary to 
provide a helper on the eastbound run of this division for a 
distance of 18 miles between Essex and Summit. This helper 


going west, whereas it is almost continuous running east- 
bound for a distance of 25 miles. In this case, as before, the 
use of these engines has eliminated the helper service, and 
they maintain a speed of 15 m. p. h. up this grade with the 
transcontinental trains. These engines on this hill are burn¬ 
ing oil for fuel. Both the Pacific and Mountain type engines 
are said to be very good steamers and are giving an eco¬ 
nomical fuel and water performance. 



Mountain Type Locomotive for Passenger Service on the Great Northern 
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The Mountain type locomotives weigh 326.000 lb. in work- drivers is 53$i, and tor the back drivers 53 'i in. All three 
ing order and have a tractive effort of 61,900 lb. They carry pairs of drivers are equalized with the trailing truck, the cyl- 
a boiler pressure of 180 lb., and have 28 in. by 30 in. cylinders inder casting resting directly on the center plate of the for- 
and 62 in. driving wheels. They are equipped with Emerson ward truck. The frames are 5 in. in width, the same as the 
superheaters, which provide a superheating surface of 1,075 Mountain type engines, and they are made in one piece from 
sq. ft. The rigid wheel base of these engines is 16 ft. 9 in. the front buffer to the splice in the rear of the back set of 
The distance between the tires of the forward pair of drivers drivers. These locomotives are also equipped with the 
is 53 in., while the distance between the other drivers is 53f£ Emerson superheater, having a superheating surface of only 
in. The two leading pairs of drivers are equalized with the 640 sq. ft. 

leading truck, while the two back pairs are equalized with Both types are equipped with the Walschaert valve gear, 

the trailing truck. The forward spring hangers of the first and the Chambers throttle valve. The leading trucks on 
set of driving springs support a transverse equalizer, from the both types of engines are the same and were designed by 

middle of which is swung a longitudinal equalizer with its the railroad company. They have an 86 in. wheel base and 

fulcrum on a casting attached to the guide yoke frame brace support a load of 50,000 lb. in the case of the Mountain type 
and to a w-aste sheet as shown in the elevation drawings, locomotive and 55,000 lb. in the case of the Pacific type. 

The other end of this equalizer is hung from a second longi- The trailing truck was designed hy the Lima Locomotive 



tudinal equalizer at a point just back of the cylinder casting. 
This second equalizer has its fulcrum on the leading truck 
center casting, and its forward end is attached to the front 
buffer casting. This construction gives the front part of the 
frame ample support and tends to reduce frame breakages 
back of the cylinder castings. The frame is made continuous 
from the splice in the rear of the fourth pair of drivers 
through to the buffer casting. It is 5 in. wide and is braced 
by three frame braces and three cross bearers. The main 
journals on these engines are 22 in. long. 

The Pacific type engines w'eigh 251,200 lb. in w r orking order, 
and have a tractive effort of 40.500 lb. They carry a boiler 
pressure of 210 lb. and have 23,14 in. by 30 in. cylinders; the 
drivers are 73 in. in diameter. The distance between tires 
on the fonvard pair of drivers is 53 in., while that for the main 


Corporation and is known as the Austin truck. It is designed 
to simplify the removal and replacement of journal boxes 
and to provide a self-centering radial action of sufficient stiff¬ 
ness to prevent undesirable swinging of the rear end of the 
locomotive. 

The boilers of both the Mountain type and Pacific type 
are of the Belpaire type and are partially equipped with 
Tate flexible stay bolts. The boiler of the Mountain type 
locomotive has a combustion chamber about 41 in. deep, 
which provides a tube length of 20 ft. 6 in. The Pacific 
locomotive, however, is not equipped with a combustion 
chamber and has a tube length of 21 ft. The outside diam¬ 
eter of the first ring of the Mountain type boiler is 82 in., 
while that for the Pacific type is 72 in. The cylinders of 
both engines are of similar design, the steam passages being 
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contained in the cylinder saddle. The valves are provided 
with H in. bushings, those for the Mountain type being 16 in. 
inside diameter, and those for the Pacific type 12 in. inside 
diameter. 

The following is a table of the principal dimensions and 
ratios: 

General Data 

Type . 4-8-2 4-6-2 

Gage . 4 ft. 8>4 in. 4 ft. 8$4 in. 

Service . Pass. Pass. 

Fuel . . 


Boiler 


Style . 

Working pressure . 

Outside diameter of first ring. 

Firebox, length and width. 

Firebox, water space....... 

Tubes—number and outside diameter.. 
Flues, number and outside diameter.... 

Tubes, length . 

Heating surface, tubes. 

Heating surface, firebox. 

Heating surface, total. 

Superheater beating surface. 

Total equivalent heating surface*. 

Grate area ... 


Conical Bdpaire 
ISO lb. 

82 in. 

117 in. by 96 in. 
5 in. 

2S3—2 in. 

40—534 in. 

20 ft. 6 in. 
4.200 sq. ft. 

340 sq. ft. 
4.540 sq. ft. 
1.075 sq. ft 
6.153 sq. ft. 
78 sq. ft. 


Straight Belpaire 
210 lb. 

72 in. 

116 in. by 6634 in. 
5 in. 

155— 2% in. 

32— 5% in. 

21 ft. 


2,870 sq. ft 
206 sq. ft. 
3,076 sq. ft. 

640 sq. ft. 
4.036 sq. ft. 
53.3 sq. ft. 





Tractive effort . 

Weight in working order. 

Weight on drivers. 

Weight on leading truck. 

Weight on trailing truck. 

Weight of engine and tender in work¬ 
ing order . 

Wheel base, driving. 

Wheel base, total. 

Wheel base, engine and tender. 


61.900 lb. 
326,000 lb. 
218,000 lb. 
50,000 lb. 
58.000 lb. 

4S7.000 lb. 
16 it. 9 in. 
38 ft. 

71 ft. 4 in. 


Ratios 

Weight on drivers -f tractive effort.... 

Total weight -5- tractive effort. 

Tractive effort X diam. drivers -f- total 

equivalent heating surface*. 

Total equivalent heating surface* -3- 

grate area . 

Firebox heating surface ~r total equiva¬ 
lent beating surface,* per cent. 

Weight on drivers -r- total equivalent 

heating surface* . 

Total weight -r- total equivalent heating 

surface* . 

Volume both cylinders. 

Total equivalent beating surface* -f- vol. 

cylinders . : . 

Grate area -j- vol. cylinders. 

Cylinders 


Diameter and stroke.*.. 28 


3.52 

5.27 


79. 

5.5 

35.4 


270. 

3.43 

Simple 
in. by 32 in. 


Calves 


Kind . Piston 

Diameter . 16 in. 

Ontside lap . Us , in - 

Lead in full gear. l /s >n. 

Wheels 

Driving, diameter over tires. 62 in. 

Driving, thickness of tires. 3 in. 

Driving journals, main, diameter and 

length ... 11 in. by 22 in. 

Driving journals, others, diameter and 

I . in in Ktr 10 in 


Engine truck wheels, diameter. 3634 in. . 

Engine truck, journals... 6 in. by 12 in. 

Trailing truck wheels, diameter. .42 % in. 

Trailing truck, journals. 8 in. by 14 m. 


40,500 lb. 
251.200 lb. 
150,700 lb. 
55.000 lb. 
52,700 lb. 

420.000 lb. 
13 ft. 

33 ft. 9 in. 
66 ft. 9 in. 


733. 


75.7 


268. 

3.54 


Simple 

23J4 in. by 30 in. 


Piston 
12 in. 
1 in. 
Vs in. 


73 in. 
3 34 in. 


1034 in. by 16 in. 

934 in. by 12 in. 

3634 in. 

6 in. by 12 in. 
49 in. 

8 in. by 14 in. 


Tender 


Tank .-. Wat. bot. 

Wheels, diameter . 3634 in. 

Journals, diameter and length. 534 in. hy 10 in. 

Water capacity .- 8,000 gal. 

Coal capacity . 15 tons 


Wat. bot. 
3634 in. 

534 in. by 10 in, 
8,000 gal. 

15 tons 


’Total equivalent heating surface = total evaporative beating surface -f 
1.5 times the superheating surface. 


OPERATING THE MILWAUKEE (WIS.) TER¬ 
MINALS OF THE ST. PAUL 

By W. B. Hikrichs 

Superintendent of Terminals, C. M. & St. P., Milwaukee, Wis. 

The problems presented in the operation of large terminal 
yards are varied, intricate and exasperating. It is far more 
trying' and difficult to operate successfully industrial terminals 
than large classification yards, where the make-up and break-up 
of trains is the only consideration. Let me briefly review the 
methods in vogue on the C. M. & St. P., at Milwaukee, Wis., 
where both flat and hump switching are extensively carried on. 

We have over 300 miles of terminal yard and industrial track¬ 
age in this city. This mileage includes 17 yards, varying in 
capacity from 300 to 2,700 cars. Six of these are used ex¬ 
clusively for the receiving, classification and departure of trains; 
and the other 11 for assembling, storing and classifying cars 
for industries located in such yards, or in their immediate 
vicinity. Nearly every one of these 11 industrial yards has 
team track facilities, accommodating from 13 to 350 cars, the 
total capacity of these team tracks being 760 cars. 

The industrial yards have been located where a large num- 




























































































































































